The MEK kinases MEKK4/Ssk2p facilitate complexity in the stress signaling responses of diverse systems.
The mammalian JNK/p38 MAP kinase kinase kinase MEKK4 and the Saccharomyces cerevisiae Ssk2p are highly homologous. MEKK4 can replace all of the known functions of Ssk2p in yeast, including functioning in the high osmolarity glycerol (HOG) MAPK pathway and the recently described actin recovery pathway. MEKK4 and Ssk2p share a number of conserved domains and appear to be activated by a similar mechanism. Binding of an activating protein to the N-terminal region alleviates auto-inhibition and causes the kinase to auto-phosphorylate, resulting in activation. In this review we will examine the role of the MAP kinase kinase kinase isoform Ssk2p/MEKK4 in the adaptation of both yeast and mammalian systems to specific external stimuli. Recent work has provided a wealth of information about the activation, regulation, and functions of these MEKK kinases to extra-cellular signals. We will also highlight evidence supporting a role for MEKK4 in mediating actin recovery following osmotic shock in mammalian cells.